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(54) Title: ABUTMENT AND COPING SYSTEM FOR USE WITH DENTAL IMPLANTS 

(57) Abstract 

A dental abutment (10) forms an abutment post 
(13) having a trans-mucosal base portion (11) and 
a supra-gingival portion having a smaller transverse 
external cross section than the proximal end of the base 
portion. The supra-gingival portion forms a through bore 
threaded at its proximal end (20) and stepped to form an 
internal shoulder (16) for seating the head of a screw for 
attaching the abutment post to the implant. The exterior 
surface of the abutment post forms a generally polygonal 
transverse cross section for receiving hollow components 
having interior surfaces that can be telescoped over 
the abutment post. The abutment post is used in an 
abutment system that includes a healing cap (30), an 
impression coping (40) and/or a prosthesis coping (60) 
forming an interior surface that can be telescoped over 
the supra-gingival portion of the abutment post. The opposed surfaces of the abutment post and the coping preferably have truncated 
comers (13b) that are very close to each other to maintain a coaxial relationship between the post and the coping, while the portions of 
the opposed surfaces adjacent to the truncated comers are spaced farther apart to permit limited angular movement of the post and coping 
relative to each other, and to permit the entry of dental cement between the opposed surfaces. 
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ABUTMENT AND COPING SYSTEM FOR USE WITH DENTAL IMPLANTS 

Field Of The Invention 

The present invention relates generally to abutment and coping systems for use 
with dental implants to assist in the mounting and positioning of prostheses on the 
implant. This invention particularly relates to such abutment and coping systems that can 
5 be used in the restoration of a single tooth. 
Summary Of The Invention 

A primary object of this invention is to provide an improved abutment that 
permits a healing cap and/or an impression coping to be attached to the abutment by 
means of a screw that threads into the proximal end of the abutment. 
10 Another object of this invention is to provide an abutment and coping system that 

(1) can be easily and efficiently made in a variety of different diameters and lengths, (2) 
permits the use of a common abutment post, in any given installation, to successively 
receive a healing cap, an impression coping and a prosthesis coping, and (3) permits the 
prosthesis coping to be attached to the abutment post with dental cement while being 
15 precisely centered on the abutment post and mechanically locked against substantial 
rotational movement relative to the abutment post. 

A further object of this invention is to provide such an improved abutment and 
coping system that permits the prosthesis coping to be cemented to the abutment post 
while maintaining a precise coaxial relationship between the abutment and the coping. 
20 Yet another object of the invention is to provide such an improved abutment and 

coping system that permits limited angular displacement of the prosthesis on the 
abutment, before the cement has cured, while maintaining a precise coaxial relationship 
between the prosthesis and the abutment. 

Other objects and advantages of the invention will be apparent from the following 
25 detailed description and the accompanying drawings. 

In accordance with the present invention, the foregoing objectives are realized by 
providing an improved dental abutment comprising an abutment post having a 
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transmucosal base portion and a supragingival portion having a smaller transverse 
external cross-section than the proximal end of the base portion, the supragingival 
portion forming a through bore threaded at its proximal end and stepped to form an 
internal shoulder for seating the head of a screw for attaching the abutment post to the 

5 implant. The exterior surface of the abutment post preferably forms a generally 
polygonal transverse cross-section for receiving hollow components having interior 
surfaces that can be telescoped over the abutment post. 

The abutment post is used in an abutment system that includes a heaUng cap, an 
impression coping and/or a prosthesis coping forming an interior surface that can be 

10 telescoped over the supragingival portion of the abutment post. At least a portion of the 
interior surfaces of the copings preferably forms a generally polygonal transverse cross- 
section with concave regions between the comers of the polygon for receiving dental 
cement for bonding the coping to the abutment post. The healing cap and/or the 
impression coping is preferably artached to the abutment by a screw that threads into the 

15 proximal end of the through bore in the abutment post. The opposed surfaces of the 
abutment post and the coping preferably have truncated comers that are very close to 
each other to maintain a coaxial relationship between the post and the coping, while the 
portions of the opposed surfaces adjacent to the truncated comers are spaced farther apart 
to permit limited angular movement of the post and coping relative to each other and to 

20 permit the entry of dental cement between the opposed surfaces. 
Brief Description Of The Drawings 

FIG. 1 is a family of side elevations of multiple components that can be used in 
the abutment system of this invention; 

FIG. 2 is a side elevation, partially in section, of one of the abutments shown in 

25 FIG. 1; 

FIG. 3 is a top plan view of the abutment of Fig. 2; 
FIG. 4 is a bottom plan view of the abutment of Fig. 2; 
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FIG. 4a is a side elevation of the screw used to attach the abutment of FIGs. 2-4 
to a dental implant; 

FIG. 5 is a side elevation, partially in section, of another of the abutments shown 
in FIG. 1; 

FIG. 6 is a top plan view of the abutment of Fig. 5; 

FIG. 7 is a bottom plan view of the abutment of Fig. 5; 

FIG. 8 is a vertical section of one of the healing caps shown in FIG. 1; 

FIG. 9 is a top plan view of the healing cap of Fig. 8; 

HG. 10 is a bottom plan view of the healing cap of Fig. 8; 

FIG. 1 1 is a side elevation of one of the healing cap screws shown in FIG. 1; 

FIG. 12 is a top plan view of the healing cap screw of Fig. 1 1 ; 

HG. 13 is a bottom plan view of the healing cap screw of Fig. 1 1 ; 

FIG. 14 is a vertical section of the healing cap screw of HG. 11; 

HG. 15 is an assembly view of the healing cap of FIG. 8 and the healing cap 
screw of FIG. 1 1 after they have been assembled; 

FIG. 16 is a side elevation, partially in section, of one of the impression copings 
shown in FIG. 1; 

FIG. 17 is a top plan view of the impression coping of Fig. 16; 

FIG. 18 is a bottom plan view of the impression coping of Fig. 16; 

FIG. 19 is a side elevation of the impression coping screw shown in FIG. 1; 

FIG. 20 is a top plan view of the impression coping screw of Fig. 19; 

FIG. 21 is an enlarged transverse section taken through an assembly of the 
abutment of FIG. 2 and the impression coping of FIG. 16; 

FIG. 21 is a side elevation, partially in section, of the analog shown in FIG. 1; 

FIG. 22 is a top plan view of the analog of Fig. 21 ; 

FIG. 23 is a bottom plan view of the analog of Fig. 21; 

FIG. 24 is a vertical section of the prosthesis coping shown in FIG. 1; 

FIG. 25 is a top plan view of the prosthesis coping of Fig. 24; 
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FIG. 26 is a bottom plan view of the prosthesis coping of Fig. 24. 

FIG. 27 is an enlarged section taken generally along hne 27-27 in FIG. 24, and 
showing the configuration of the outer surface of the abutment of FIG. 2 inside the 
coping; and 

5 FIG. 28 is the same view shown in FIG. 27, with the coping and abutment rotated 

slightly relative to each other. 
Detailed Description Of Preferred Embodiments 

Turning now to the drawings and referring first to FIG. 1, there is shown a family 
of components for use in dental restoration procedures utilizing dental implants not 

10 shown. The dental implant itself may be any of the standard implants known in the art, 
preferably of the type that has a protruding hexagonal boss on the gingival end of the 
implant for fitting into a complementary hexagonal socket in the bottom of an abutment 
mounted on the implant. In FIG. 1, two sets of abutments 10a and 10b of varying lengths 
are provided for mounting on an implant, and each of these abutments has a hexagonal 

15 socket in the bottom surface thereof for fitting over a protruding hexagonal boss on the 
gingival end of an implant. The famiUes of abutments shown in FIG. 1 include 
abutments having transmucosal sections of different lengths, to accommodate different 
gingival thicknesses in different patients. Two families of such abutments are shown in 
FIG. 1, the upper family having tapered (expanding in a supragingival direction) 

20 transmucosal sections 11a, and the lower family having straight, cylindrical transmucosal 
sections lib. 

One example of the abutments 10a is shown in more detail in the enlarged FIGs. 
2 through 4. Referring to those figures, the abutment 10 has a transmucosal section 11a 
having a longitudinal dimension selected to extend through the patient's gingiva, from 
25 the gingival end of the implant to the outer surface of the gingiva. The transmucosal 
section 1 la terminates at an annular shoulder 12 which forms the transition between the 
transmucosal section 11a and a hollow post 13 having a transverse dimension smaller 
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than that of the transmucosal section 1 la. This post 13 ultimately receives a prosthesis 
coping on which the prosthesis (artificial tooth) is formed. 

The base of the abutment 10a forms a hexagonal socket 14 dimensioned to mate 
with the conventional hexagonal boss formed on the occlusal end of most dental 

5 implants. In the illustrative embodiment, the socket 14 includes integral comer shims 
14a to prevent even small relative angular (rotational) movement between the abutment 
10a and the implant, as described in more detail in pending U. S. patent application 
Serial No. 08/451,083, filed May 25, 1995, and pending provisional patent application 
Serial No. 60/002,741, filed August 24, 1995. To secure the abutment 10a to an implant, 

10 an abutment screw 15 (FIGs. 1 and 4a) is telescoped into a through bore extending 
through the abutment, so that the threaded shank of the screw protrudes from the distal 
end of the abutment and extends into a threaded hole in the occlusal end of the implant. 
The screw 15 is then threaded into the implant until the head of the screw is tightly 
seated on an internal annular shoulder 16 in the lower portion of the interior surface of 

15 the abutment 10a, thereby drawing the abutment into tight engagement with the implant. 

In order to permit the use of screws to attach healing caps and impression copings 
to the abutment 10a, the interior surface of the abutment includes a threaded portion 20 at 
the proximal end of the through bore of the abutment. Because the wall of the post 13 is 
relatively thin, the threads are preferably relatively narrow and shallow so that they do 

20 not cut through an excessive portion of the wall thickness. 

FIGs. 5 through 7 illustrate in more detail one of the abutments 10b having a 
straight cylindrical transmucosal section lib. Except for its dimensions and the shape of 
the transmucosal section, this abutment is identical to the abutment described above in 
connection with FIGs. 2 through 4. 

25 FIG. 1 shows a two-part healing cap 30, including a sleeve 31 and a screw 32, 

which are shown in more detail in FIGs. 8 through 15. The sleeve 31 has an inside 
diameter greater than the maximum transverse dimension of the post 13 so that the sleeve 
can fit over the post 13, with the distal end of the sleeve 31 coming to rest on the annular 
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shoulder 12. The sleeve 31 is secured to the abutment by threading the shank of the 
screw 32 into the internally threaded portion 20 of the abutment post 13 until the head of 
the screw 32 tightly engages the proximal end of the sleeve 31, thereby pressing the 
sleeve 31 firmly against the shoulder 12. Of course, the threads 33 on the shank 34 of the 
5 screw 3 1 match those in the threaded portion 20 of the abutment post 1 3. A hexagonal 
socket 35 in the top of the screw 30 receives a wrench for installing the screw. 

FIG. 1 also shows a two-part impression coping 40, including a hollow coping 
post 41 and an impression coping screw 42, which are shown in more detail in FIGs. 16 
through 20. The interior surface 41a of the post 41 has a transverse cross-section that 

10 matches that of the exterior surface of the abutment post 13 so that the coping post 41 
can telescope over the abutment post 13, with the distal end of the post 41 coming to rest 
on the annular shoulder 12. Because the matching transverse cross-sections of the two 
posts 13 and 41 are non-circular, the two posts are locked against any substantial rotation 
relative to each other. The post 41 is secured to the abutment by threading the distal end 

15 of the screw 42 into the internally threaded portion 20 of the abutment post 13 until the 
head of the screw 42 tightly engages the proximal end of the post 41, thereby pressing the 
post 41 firmly against the shoulder 12. As in the case of the healing cap screw, the 
threads 42b on the shank 42a of the screw 42 match those in the threaded portion 20 of 
the abutment post 13. 

20 The head 43 of the screw 42 is elongated to form an extension of the post 41. 

The exterior surfaces of both the post 41 and the screw head 43 have recessed regions 44 
and 45 extending around their circumferences to receive impression material. These 
recesses 44 and 45 merge smoothly with the adjacent surfaces to facilitate removal of 
impression material from the coping 40 when the coping is used as a transfer coping, i.e., 

25 the impression material is removed while the post 41 and the screw 42 remain 

temporarily attached to the implant. The coping 40 is subsequently detached from the 
implant and transferred to the impression. It will be understood that this same coping 
post 41 can be used as a pickup coping by using a screw having a longer head that 
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extends through the impression material, so that the screw can be removed from the 
coping before the impression material is removed from the patient. The coping post 41 is 
then picked up and removed from the patient along with the impression. 

After the impression coping 40 has been removed from the patient, it may be 

5 attached to an implant analog 50 which is shown in FIG. 1, and in more detail in FIGs. 21 
through 23. The post 51 of the analog 50 has the same exterior cross-sectional 
configuration as the abutment post 13, and the interior of the post 51 has a threaded 
portion 52 with the same threads used in the interior of the abutment post 13. As is well 
known, analogs are commonly used in the fabrication of dental prostheses, and fitting the 

10 analog 50 to the impression coping 40 ensures proper positioning of the prosthesis 
relative to the implant on which it is to be ultimately installed in the patient. 

The prosthesis is fabricated on a prosthesis coping 60, typically made of gold, 
which is shown in detail in FIGs. 24 through 26. The coping 60 is a hollow cylinder that 
is open at the distal end and closed at the proximal end. The interior 61 of the coping 60 

15 is dimensioned and shaped to fit over the post 13 of the abutment 10, and the transverse 
cross-section of the interior surface of the coping 60 is substantially the same as the 
transverse cross-section of the impression coping post 41 described above. 

The configurations of the transverse cross-sections of the mating longitudinal 
surfaces of the abutment post 13 and either the impression coping 41 or the prosthesis 

20 coping 60 are preferably the configurations shown in the enlarged transverse sections 
shown in FIGs. 27 and 28. The opposed surfaces both have generally hexagonal 
configurations, with truncated comers 70, 71. The opposed surfaces formed by the 
truncated comers 70, 71 are very close to each other, e.g., about 0.001 inch apart, to 
maintain a precise coaxial relationship between the two components. The portions of the 

25 opposed surfaces 72, 73 adjacent to the tmncated comers 70, 71 are spaced slightly 

farther apart, e.g., about 0.005 inch apart, to permit limited angular movement of the two 
components 13 and 60 relative to each other and to permit the entry of dental cement 
between the opposed surfaces. The precise coaxial alignment prevents a crown from 
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moving laterally relative to the abutment, thereby preventing the bottom edge of the 
crown from overhanging the shoulder on the abutment. Yet, at the same time, the limited 
angular movement permitted by the wider spacing on opposite sides of the truncated 
comers permits the crown to be rotated slightly to the desired azimuthal position before 
5 the cement is cured to bond the crown permanently to the abutment. This limited angular 
movement of the crown relative to the abutment is illustrated in FIG. 28, which shows 
the coping 60 rotated several degrees in a counterclockwise direction relative to the 
abutment 13. 

Between each pair of comers, the interior surface of the coping 60 forms an 
10 outwardly concave region 74 for receiving dental cement when the crown is cemented to 

the abutment 10. If desired, inwardly concave surfaces may be formed in the exterior 
surface of the abutment past between the comers of its hexagonal configuration. 
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CLAIMS 

1. An abutment for use with a dental implant, said abutment comprising an 
abutment post having a transmucosal base portion and a supragingival portion having a 
smaller transverse external cross-section than the proximal end of said base portion for 

5 receiving a coping, said abutment post forming a through bore that is stepped to form an 
internal shoulder for seating the head of a screw for attaching the abutment post to the 
implant, a proximal end portion of said through bore being threaded for receiving a screw 
for attaching said coping to said abutment post. 

2. The abutment of claim 1 wherein the exterior surface of said supragingival 
10 portion of said abutment post forms a non-round transverse cross-section for preventing 

substantial rotation of a complementary coping telescoped thereover. 

3. The abutment of claim 2 wherein the exterior surface of said abutment post 
forms a generally polygonal transverse cross-section. 

4. The abutment of claim 3 wherein said generally polygonal transverse cross- 
15 section forms comers which are truncated. 

5. The abutment of claim 1 wherein said threaded proximal end portion of said 
through bore is spaced from said intemal shoulder to allow space for a head portion of 
said screw. 

6. An abutment system comprising the abutment of claim 1, a member selected 
20 from the group consisting of a healing cap and an impression coping telescoped over said 

supragingival portion of said abutment post, and a screw for attaching said selected 
member to said abutment by threaded engagement with said threaded proximal end 
portion of said through bore. 

7. The abutment system of claim 6 wherein said screw has a threaded shank for 
25 threading into said threaded portion of said through bore of said abutment post, and a 

head for engaging a proximal end surface of said selected member. 
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8. The abutment system of claim 6 wherein at least a portion of the opposed 
surfaces of said coping and said abutment post form complementary non-round 
transverse cross-sections for preventing relative rotation of those members. 

9. An abutment system comprising the abutment of claim 1 and a coping 

5 telescoped over said supragingival portion of said abutment post, the opposed surfaces of 
said post and said coping having generally polygonal transverse cross-sections with 
truncated comers that are very close to each other to maintain a coaxial relationship 
between said post and coping. 

10 The abutment system of claim 9 wherein the portions of said opposed surfaces 

10 adjacent to said truncated comers are spaced farther apart to permit limited angular 

movement of said post and coping relative to each other and to permit the entry of dental 
cement between said opposed surfaces. 

1 1. The abutment system of claim 9 wherein at least one of said exterior surface 
of said abutment post and said interior surface of said coping forms recesses for receiving 

15 dental cement for bonding said coping to said abutment post. 

12. An abutment-coping system for use with a dental implant, said system 
comprising 

an abutment post having a transmucosal base portion and a supragingival portion 
having a smaller transverse external cross-section than the proximal end of said base 
20 portion for receiving a coping, 

means for attaching the abutment post to the impleint, and 
a coping having a hollow interior adapted to telescope over said supragingival 
portion of said abutment post, the opposed surfaces of said post and said coping having 
generally polygonal transverse cross-sections with truncated comers that are very close to 
25 each other to maintain a coaxial relationship between said post and coping, the portions 
of said opposed surfaces adjacent to said truncated comers being spaced farther apart to 
permit limited angular movement of said post and coping relative to each other and to 
permit the entry of dental cement between said opposed surfaces. 
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13. The abutment-coping system of claim 12 wherein said abutment forms a 
through bore for passing a first screw ±rough the abutment to the implant to attach the 
abutment to the implant, a proximal end portion of said through bore being threaded for 
receiving a second screw for attaching said coping to said abutment post. 
5 14 The abutment-coping system of claim 12 wherein said threaded proximal end 

portion of said through bore is spaced from said internal shoulder to allow space for a 
head portion of said screw. 

15. The abutment-coping system of claim 12 wherein said coping is selected 
from the group consisting of impression copings and prosthesis copings. 
10 16. A method of installing a dental coping on a dental implant comprising the 

steps of 

attaching to the implant an abutment comprising an abutment post having a 
transmucosal base portion and a supragingival portion having a smaller transverse 
external cross-section than the proximal end of said base portion for receiving a coping, 
15 said abutment post forming a through bore that is stepped to form an internal shoulder for 
seating the head of a screw for attaching the abutment post to the implant, a proximal end 
portion of said through bore being threaded for receiving a screw for attaching said 
coping to said abutment post, and 

telescoping a hollow coping over said supragingival portion of said abutment post 
20 and attaching said coping to said abutment post. 

17. The method of claim 16 which includes the step of cementing said coping to 
said post with dental cement between the interior surface of said coping and the exterior 
surface of said post. 

18. The method of claim 16 which includes the step of attaching said coping to 
25 said post with a screw threaded into said threaded proximal end portion of said through 

bore, said screw having a head bearing against the proximal end of said coping. 
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19. The method of claim 16 wherein at least a portion of the opposed surfaces of 
said coping and said abutment post form complementary non-round transverse cross- 
sections for preventing relative rotation of those members. 

20. The method of claim 19 wherein said opposed surfaces form generally 
5 polygonal transverse cross-sections. 

21. The method of claim 20 wherein said generally polygonal transverse cross- 
section on at least the inner surface in said pair of opposed surfaces forms comers which 
are truncated. 

22. The method of claim 21 wherein said threaded proximal end portion of said 
10 through bore is spaced from said internal shoulder to allow space for a head portion of 

said screw. 

23. The method of claim 21 wherein at least one of said exterior surface of said 
abutment post and said interior surface of said coping forms recesses for receiving dental 
cement for bonding said coping to said abutment post. 

15 24. The method of claim 21 wherein said coping is an impression coping, at least 

a portion of the opposed surfaces of said coping and said abutment post form 
complementary non-round transverse cross-sections for preventing substantial relative 
rotation of those members, and said impression coping is attached to said abutment post 
by a screw threaded into said threaded proximal end portion of said through bore and 

20 having a head bearing against the proximal end of said coping. 

25. The method of claim 21 wherein said coping is a coping for a prosthetic 
tooth, at least a portion of the opposed surfaces of said coping and said abutment post 
form complementary non-round transverse cross-sections for preventing substantial 
relative rotation of those members, and said coping is attached to said abutment post by 

25 cementing. 

26. A method of installing a dental coping on a dental implant comprising the 
steps of 
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attaching to the implant an abutment comprising an abutment post having a 
transmucosal base portion and a supragingival portion having a smaller transverse 
external cross-section than the proximal end of said base portion for receiving a coping, 
and 

5 telescoping over said supragingival portion of said abutment post a coping having 

a hollow interior, the opposed surfaces of said post and said coping having generally 
polygonal transverse cross-sections with truncated comers that are very close to each 
other to maintain a coaxial relationship between said post and coping, the portions of said 
opposed surfaces adjacent to said truncated comers being spaced farther apart to permit 

10 limited angular movement of said post and coping relative to each other and to permit the 
entry of dental cement between said opposed surfaces, and 
attaching said coping to said abutment post. 
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